
Supplementary Methods 
Detection of TCR and BCR CDR3 sequences from AML and non-tumor 
samples 

TRUST3.0.1 [1,2] (https://bitbucket.org/liulab/trust) was applied to all the RNA-seq 

samples using the following commands: 

trust -f sample_name.bam -g hg38 -c -E for TCR detection; 

trust -f sample_name.bam -g hg38 -c -B for IgH detection; 

trust -f sample_name.bam -g hg38 -c -B -L for IgL, IgK detection. 

 

Analysis of TCR and BCR CDR3 sequences 

The clonotype diversity of T/B cells was estimated by TCR/BCR CDR3s per kilo 

TCR/BCR reads (CPK) in each sample. To investigate potential viral-related TCRs, 

we collected 4,872 (738 Cytomegalovirus, 921 Epstein-Barr virus, and 3,213 Flu) 

virus related β-CDR3s corresponding to eight common peptide-MHC complexes 

from previous research [3]. This enabled us to evaluate the number of virus-related 

TCR β-CDR3 divided by the total number of unique complete TCR β-CDR3s in each 

group (Fig. 1c). The virus-related TCR β-CDR3s were matched by both amino acid 

sequence and HLA information in each sample. 

 

γδ T cell fraction was estimated by the total number of γ or δ-CDR3s divided by the 

total number of TCR CDR3s in each sample. For each pair of δ-CDR3s, we 

performed local sequence alignment with BLOSUM62, using gap opening penalty of 

1 and gap extension penalty of 2. The similarity between two δ-CDR3s was 

evaluated by the identical positions in aligned sequences divided by the length of 

shorter sequence. Hierarchical clustering was performed on the δ-CDR3 similarity 

matrix in Fig. 2b. To obtain the conversion pattern of sequences in Cluster1 (Fig. 2c), 

ClustalW as implemented in the R package msa[4] was used for multiple local 

sequence alignment.  

 

Other analysis 

TPM (transcripts per million) was calculated based on the gene read count file to 

evaluate the gene expression level in each sample. GSEA [5] analysis was 

performed on a pre-ranked gene list to examine the enriched GO terms. The ranking 



of the gene list was based on the coefficient of Spearman’s rank correlation with 

IgA2 fraction in adult AML. Processed single cell gene expression data of one M6 

AML patient [6] was downloaded from the official website of 10x genomics. Loupe 

Cell Browser was used to visualize the AML single cell RNA-seq data. OptiType [7] 

was used to identify the HLA class I typing of all the samples. 

  

Statistical analysis 
All the statistical tests and survival curves were implemented using R and the code 

was provided in https://bitbucket.org/jianz10/aml_immune_repertoire/. 
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